Usually randomness appears as a sophisticated extension of deterministic models, that are then presented as expectation of some class of random models (this approach is exceedingly well managed in the classical Barucha-Reid's treatise on random functions and stochastic processes). summarize previous studies by the authors, using stochastic definitions of extensions of Cantor's fractal to put forward appropriate deterministic models, that in a precise sense are the expectation of a structured class of models, and investigated bifurcations, Allee' effect, and the Hausdorff dimension.
, proportionate interesting computable models for which computations both of Hausdorff dimension and probabilities can be explicitly evaluated, either analytically or using the Monte Carlo method. The present extension, axed on arbitrary symbolic dynamical systems, further develops new fundamental classes of geometric constructions, and exploits the interplay of determinism and randomness on the richness of the limit fractal set, in a recursive construction. This sheds new light on the concept of Hausdorff dimensionality. We show that the dependence of the random order statistics is at the core of the apparent anomaly of consistently smaller Hausdorff dimensions of the random sets, when compared with the corresponding "expected" deterministic counterparts. We also recover Falconner's, Pesin's and Weiss' (among others) ideas on recursive geometric constructions as a straightforward approach to important issues in fractality and chaos.
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Introduction
Our research has been aimed at defining and characterizing a new structure of random Cantor sets when the middle sets removed at each step have a 
Random and deterministic Beta(p,q)-Cantor sets
Consider that we remove the middle subinterval
the interval   X are the minimum and maximum, respectively, of two independent observations of a random variable
. After that, in each step n, we remove the middle
intervals remaining from the n-1 previous step. This procedure corresponds to a new geometric construction of random type using the distribution beta with shape parameters p and q, with adequated support in each interval remaining. In this work, as a similar way to the one used to define the random middle third Cantor set, random   X be the minimum and the maximum, respectively, of a random sample of dimension two from
 the minimum and the maximum of a random sample of dimension two of
, respectively. The random fractal connected to a general random variable X, i.e., the random
In a correspondent deterministic approach, we consider the intersection of the sets obtained starting from the interval   1 0, , and removing iterativelly the middle expected subinterval
Therefore, formally, we can defined the deterministic
-Cantor set as follows:
are the expected values of the minimum and the maximum of a random sample of dimension two of
the expected values of the minimum and the maximum of a random sample of dimension two of
Note that, the deterministic
C satisfy the open set condition, [4] .
, its distribution function is given by:
The mean values of the minimum and maximum of a two dimensional random sample, can be calculated as follows:
The Hausdorff dimension of the random and deterministic Beta(p,q)-Cantor sets
The definition of random fractals presented in previous section, preserves one of the main features of fractality, namely self-similarity, but more sophisticated, in essence that the self-similarity of deterministic fractals:
, a decreasing sequence of closed intervals, where n F is the union of n 2 closed and pairwise disjoint
contains two intervals of n F , since the middle interval from the three intervals with (dependent) random lengths in which 1 -n F is divided, is always eliminated in the following step n. necessarily have the same probability distribution and they are not independent. As we assume that, for all steps n, with  2, 1,  n , all the ratios   n k C 1 2  have the same probability distribution, we can use in particular the ratio:
and similarly, as we assume that in each step the ratios   n k C 2 do have the same probability distribution, the ratio is:
(1) 2
In view of the geometric construction of the above random sets, and of 
, the probability density functions of the minimum and of the maximum of a two dimensional random sample are given by: 
The expected values of the transformations of the random variables -Cantor set, we use an analogous version of the Theorem 9.3 of Falconer, [4] . Nevertheless, it is necessary to determine the similarity ratios used in each step of the deterministic
Considering that the randomness of the   q p, Beta -Cantor sets comes from the minimum and the maximum of a random variable with beta distribution, we have only two similarities. Having in mind that, in each step n the ratios
have the same probability distribution, and the ratios   n k C 2 also have the same probability distribution, as explained before, and using (3) and (4), then:
Therefore, the similarity ratios are   X E were calculated from Eqs. (1) and (2). So, we can state the following result: 
Numerical Simulations
At first sight the intuitive (but misguided) idea is that the random fractal q p, F should have a bigger Hausdorff dimension than the correspondent "mean fractal" q p, C ; In fact, the distribution of the retained spacings is skewed, and thus, the probability of retaining larger portions than in the deterministic fractal is higher than 0.5. But as a consequence, the removed portion in later steps is big, and the overall effect is that the random fractal is less dense, as explained below.
To gain a deeper insight, we are going to evaluate the probability that the sum of the lengths of the intervals removed until the step n in the construction of the random fractal, which we shall denoted by   n R , S 2 in what follows, is greater than the sum of the lengths of the intervals removed until the step n in the construction of the correspondent "mean fractal", denoted by
S 2 in what follows. This evaluation cannot be done analytically, but the evaluation is readily performed using Monte Carlo methods. To make the Monte Carlo simulation for determining these probabilities and the correspondent 95% confidence intervals, we used in each case 5000 runs. On the other hand, in order to compute   n D , S 2 of the "mean fractal"
observe that in the first step we obtain
. A straightforward extension is stated in the theorem that follows:
Theorem 6: The length of the sum of the intervals removed in the construction of a "mean fractal"
C , until the step n, is given by
The proof of this theorem can be seen in [2] .
In Table 1 , we compute the probability that the accumulated length of the random middle sets removed in the recursive construction of the random   C , for some values of p and q. While in the first steps this probability is less than 0.5, in the next steps, for small values of p, the odds are in favour that the length of the removed random set exceeds the length of what has been removed in its deterministic counterpart. In fact, at each step of the recursive construction of the random fractal and of its deterministic correspondence, this pattern will apply: the probability that the accumulated length of the removed intervals in the random case exceeds the accumulated length of the removed intervals in the corresponding deterministic fractal increases steadily. The dependence structure of order statistics, skewness and the consequent unequal mean and median contribute to this surprising reversal, and this deeper analysis of the situation shows that we should indeed expect that the random fractal be less dense in   
